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ABSTRACT 
 
This thesis deals with the development of archery test rig. Test rig is a useful device as it is an 
apparatus used for assessing the performance of a piece of mechanical equipment. The main 
objective of this final year project is to design and fabricate an archery test rig for further study of 
the performance of a bow. This thesis describes the methods of designing and fabricating the 
mechanical part of the test rig. There are many steps taken to design and fabricate the mechanical 
parts of this test rig. The structural three-dimensional solid modeling of the test rig was 
developed by using the SolidWorks engineering drawing software. The fabrication process also 
undergoes many steps such as material marking, cutting, drilling, welding, grinding and finishing 
of the test rig by painting. The results of the testing of the performance of bow and how far the 
arrow can reach with certain applied tension on the bowstring also discussed in this thesis. 
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ABSTRAK 
 
Tesis ini menceritakan tentang pembangunan alat penguji memanah. Alat penguji merupakan 
suatu alat yang berguna di mana ia dapat menguji prestasi sesuatu peralatan mekanikal. Objektif 
utama projek tahun akhir ini adalah untuk mereka bentuk dan menghasilkan sebuah alat penguji 
memanah. Tesis ini juga membincangkan cara-cara mereka bentuk dan proses penghasilan 
bahagian mekanikal alat penguji memanah. Model 3-dimensi alat penguji ini adalah dilukis 
dengan mengunakan perisian lukisan kejuruteraan yang dinamakan “SolidWorks”. Proses 
penghasilan alat penguji ini telah menjalani banyak proses tertentu seperti mengukur, menanda, 
memotong bahan mentah, membuat lubang, mencantumkan bahagian-bahagian tertentu, mengikir 
bahagian-bahagian yang terlebih semasa dicantumkan dan akhirnya alat penguji ini dicatkan 
supaya ia nampak lebih menarik. Di samping itu, keputusan ujian prestasi panah dan jarak yang 
dicapai apabila daya tertentu diaplikasikan pada tali panah juga akan dibincangkan dalam tesis 
ini. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1  INTRODUCTION 
 
  Archery is the art, practice, or skill of propelling arrows with the use of a bow. 
Historically, archery has been used for hunting (for food) and combat (for war), while in 
modern times, its main use is that of a sports activity. However animal hunting using bow are 
still being practiced till today. This is mostly practiced by the European in the western country 
where they hunt the animals in the forest. A person who participates in archery is typically 
known as an "archer" or "bowman", and one who is fond of or an expert at archery can be 
referred to as a "toxophilite" 
Archery, one of the oldest sports still practiced, is closely linked to the development of 
civilisation. As a cultural advance, it was comparable to the discovery of fire and the 
invention of the wheel. 
Archery was the favourite sport of the Egyptian pharaohs during the 18th dynasty 
(1567-1320 BC). Many centuries later, some of the earliest recorded archery tournaments 
took place during the Zhou dynasty (1027- 256 BC) in China. Such events were attended by 
Chinese nobility. Much later, English writers honoured the longbow for famous contributions 
to their country’s victories in the battles of Crécy, Agincourt and Poitiers. 
In archery however it is important to maintain the performance of the bow from time 
to time. The bowstring of the bow tends to become loosen every time an archer makes a shot. 
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This is due to the energy gain from the pulling force exerted by the archer on the string 
causing the bonding between the atom in the string to break. This will then eventually affect 
the performance of the bow as the string got weaken. Thus, a test rig is designed to test the 
performance of the bow. The function of the test rig is to pull the bowstring and hold it with a 
constant force before it is being released. 
 
1.2 PROBLEM STATEMENT 
 
  It is less possible for an athlete that take part in an official archery sport like Olympics 
to hold the bow in a constant height and angle because a human body tend to move from time 
to time. Therefore, a mechanical device is necessary where the bow and arrow will be placed 
to it. 
 
1.3 OBJECTIVE 
 
 The objective of this project is to design and fabricate an archery test rig. 
 
1.4 SCOPE 
 
 To fabricate a portable test rig 
 Using mild steel as raw material 
 To fabricate an adjustable height and angle test rig  
 
 
   
  
 
 
CHAPTER 2 
 
 
LITERATURE REVIEWS 
 
 
2.1  INTRODUCTION 
 
  The title “Development of Archery Test Rig” requires an amount of good 
understanding on the knowledge of types of bow and shooting machine mechanism. 
Therefore, executing a research is necessary to obtain all the relevant and useful information 
that are available and related to this project. The information or literature reviews obtained are 
essentially valuable to assist in the fabrication and specification of this final year project. With 
this ground established, the project can be accomplished with guidance in achieving the target 
mark. 
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2.2 TYPES OF ARCHERY TEST RIG 
 
2.2.1 Vertical Standing Test Rig 
 
  Vertical standing test rig holds the bow in a vertical position at the front of the test rig. 
The frame of this type of test rig is built from 3/4" threaded black iron pipe.  This material is 
inexpensive, provides mass to the frame, and is easy to assemble using pipe fittings. 
Inexpensive pulley system is used to draw the bow with a jam cleat attached to the blue slide.   
The slide has two 3/8" unbolts attached in a vertical orientation with 1/2" white PVC covering 
the treads.   A thumb release fits perfectly on the PVC pipe and can be moved up or down to 
adjust the vertical aim.  
  Hose clamps is added above and below the release aid to fix the release in a constant 
position. The frame of the test rig is simply screwed together using the threaded pipe. Closed 
object cannot be screw together a so two couplers 10 inches from one end is added. The pipes 
screw into the couplers and the couplers screw together.   The slides for the release platform 
were made from 1" pipe that was drilled/sanded to make them slide smoothly over the 3/4" 
pipe. The similar 1" pipe is used to create a bow mount. The bow is attached to the 1 " pipe 
using clamps, the 1" pipe slides over a 3/4" pipe that is bolted to the frame.  
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  To make the frame square and strong, make sure that all the pipes are cut to exact 
lengths. The most critical construction detail is to securely fasten the bow to the pipe bow 
mount. The bow handle is not a regular shape so a wooden form is made to help to keep the 
bow straight and plump on the pipe. A steel plate provides a backing plate for the clamps and 
also provides significant area of contact with the bow to reduce side to side wobble. The bow 
can freely rotate forward and back, but not side to side. 
   
 
   
 
 
 
 
 
 
Figure 2.1: Vertical Standing Test Rig 
Source: https://sites.google.com/site/technicalarchery/  
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 Materials were purchased at a local home store. The major items have been listed below.   
Total cost of the system is RM109. Table 2.1 is all the price listed for the materials. 
 
Table 2.1: Price list 
Source: https://sites.google.com/site/technicalarchery/ 
 
 
 
 
  
 
 
 
 Number  Description  Unit Cost 
(RM)     
 Total Cost 
(RM) 
 2         3/4" black iron threaded rod - 60"  8.00      16.00 
 2 3/4" black iron threaded rod - 10"  4.00  8.00 
 2 3/4" black iron threaded rod - 8" 3.50  7.00 
 1 3/4" black iron threaded rod - 12" 5.00  5.00 
 2 1" black treaded rod - 6"   3.00  7.00 
 1 1" black threaded rod - 8"  4.00  4.00 
 4 3/4" black iron 90 degree elbow  1.50  6.00 
 2 3/4" black iron treaded coupler  2.50  5.00 
 2             
   
 3/8" x 6" Ubolts  5.00  10.00 
 2           1/4"x2" Ubolts      1.50  3.00 
 1      rope with pulley and jam cleat  15.00  15.00 
 1  laser level  20.00  20.00 
 2      1/4"x3" Ubolts to hold bow  1.50  3.00 
         Total          RM109 
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 2.2.2     Wooden Type Test Rig 
 
  This shooting rig is totally adjustable from the back end and the clamp that is made of 
iron will accept various type of bow. Once clamped in and the release mechanism is clipped 
on, the back end triggering mechanism can be raised or lowered to match the shelf height by 
just a quick spin of the knobs, then again with a quick spin adjustment can be adjusted to left 
or right to match the sight window thickness giving the whole process of shooting the bow 
totally torque free while pulling it to the trigger.  
The shooting rig is also totally acceptable to left hand bows and gives a fair shot 
against the right handlers. However, this rig is made up of wood mostly. The bow is clamped 
on the side of the rig instead of front. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.2: Wooden Type Test Rig 
Source: http://piratesofarchery.net 
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2.2.3 Kwik-Shooter 
 
  The kwik-shooter is used to hold a bow vertically in front of it. There is a T-shaped 
bracket in front of this shooter to clamp the bow firmly. This shooter is designed with an 
extendable body on the front part so that the length is adjustable. It is supported by 4 legs 
below its body and the legs are made foldable so that it will not look bulky for easy storage. 
The bowstring is draw by a winding machine on the back of the shooter. The winding 
machine is powered by a hand drill and it can also be winded manually. Two barrels of load is 
attached to the body of the shooter to prevent the jerking movement when the arrow is 
released. 
This device is made from aluminum and mild steel material. This is to provide the 
lightweight feature for owner to carry it around. The dimensions of this device is 780mm in 
height, 1100mm in length, and 650mm in its width. 
 
Figure 2.3: Kwik-Shooter 
Source: http://www.archerytalk.com/vb/  
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2.2.4  Hooter Shooter 
 
  The hooter shooter is supported by 3 legs at the bottom which is 2 at the rear and 1 in 
front. There is a winding machine mounted on the body at the back of the shooter to draw the 
bowstring. The rope is attached to a pulling device. The pulling device is slotted by 2 stainless 
steel rod to aid in accuracy. This is also to prevent the bowstring to go left and right during 
the pulling process and provide a straight pull that is parallel to the bow. 
 This product is made from mostly stainless steel especially for the body part. There are 
also some rubber material fitted at the legs to prevent slippery during the arrow releasing. The 
dimension of this shooter is 840mm in height, 1000mm in length and 600mm in width. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4: Hooter Shooter 
Source: http://www.abbeyarchery.com.au 
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2.2.5  Super Shooter 
 
  This super shooter is designed heavy enough so that no weight is needed to keep 
the machine from jumping during the shooting process. The body of this test rig is built from 
mainly iron materials and some steel materials such as angle bar. Besides, there is also some 
sheet metals used to make a joint between the body part and the legs part. However plastic 
materials is also used to build the holder in front of this machine to clamp the bow. The parts 
of this machine mostly is joint by using welding process and bolt. 
  There is a winding wheel mounted at the back of this test rig to draw the bowstring. 
A trigger is also attached to the rope of the winding wheel for a quick release mechanism 
when the arrow is about to release. The trigger helps to ease in releasing the arrow.  
 
   
  
  
   
 
 
 
 
 
 
 
Figure 2.5: Super Shooter 
Source: http://www.archeryaddix.com/  
 
 
